The United States Environmental Protection Agency implements a national drinking-water program under the authority of the Federal Safe Drinking Water Act. Amendments to the Act in 1996 added new provisions to enhance consumer understanding of drinking-water issues.
INTRODUCTION
In the United States, approximately 53,000 community water systems 1 provide drinking water to more than 280 million people on a daily basis . Close to half (46%) of the population receives water from 386, or 1%, of the nation's community water systems. While most of the population (81%) receives water from systems that serve more than 10,000 people, the majority of systems (83%) serve fewer than 3,300 people.
Under the regulatory structure for ensuring safety of drinking water, the Federal Environmental Protection Agency (EPA) is authorized by the US Congress, under the Safe Drinking Water Act (SDWA), to set national standards and establish programs to ensure the safety of drinking water. EPA has established regulations that address more than 90 contaminants in drinking water, including microbial pathogens, chemicals, and chemicals that are byproducts of disinfection. State public health or environmental protection departments adopt standards that are at least as stringent as the EPA's and have primary enforcement responsibility for ensuring that standards are met by water utilities (with the exception of Wyoming and the District of Columbia, which are overseen by EPA).
In establishing public notification requirements for water utilities, EPA is guided by the basic premise that consumers have a right to know what is in their drinking water and where doi: 10.2166/wh.2008.031 it comes from before they turn on the tap. Education is critical to ensure that consumers both have confidence in the safety of their drinking water and have the information they need to make personal decisions about consumption related to their own special health needs. Educated consumers are also more likely to take an interest in protecting their sources of drinking water (e.g. groundwater, rivers and lakes) and understand the true costs of providing water services. Finally, communication during emergencies or contamination events may be more effective if the water utility has been engaged in on-going communication with the public.
This paper provides a summary of the major right-toknow requirements that water utilities in the United States must meet. It also addresses some of the challenges that water utilities and local officials face in communicating with the public. Finally, the paper discusses the results of a survey conducted by the EPA on consumer awareness and the potential implications of the findings.
NOTIFICATION PROGRAMS UNDER THE 1996 SDWA AMENDMENTS
In the 1996 reauthorization of the SDWA, several provisions were added to the Act that expanded the public's right to know (US EPA 1996) . The goals of the new provisions were to inform and educate the public, allow for public participation in drinking-water programs and promote dialogue between consumers and water utilities.
While most of the new programs introduced through the reauthorization included a public participation component, the significant changes were related to four provisions -Consumer Confidence Reports, Source Water Assessments, Public Notification and Annual Drinking Water Compliance Reports. Each of these provisions and their associated requirements is described further below.
Consumer confidence reports
The Consumer Confidence Report (CCR) provision 2 , which in many respects represents the cornerstone of the new right-to-know emphasis in the Amendments, requires community water systems to prepare and provide an annual water quality report to their customers. These reports, which can be tailored to meet the needs of a locality, provide customers with an annual snapshot of local drinking-water quality and information about actions the water utility is taking to protect their health. The goals of the reports are to provide information that customers can use to help them make informed decisions about their health and raise awareness of the work that is done to provide them with drinking water.
With these goals in mind, EPA established requirements for water utilities to follow for conveying information on (1) how to contact the water utility, (2) the drinking-water source, (3) the contaminants detected in the utility's drinking water and (4) additional information to educate the customer (Table 1) . The water utility must disclose whether it has detected any regulated contaminant in drinking water and whether the concentration exceeded Federal or state Large water utilities must mail or otherwise directly deliver reports to their customers by 1 July every year and take steps to ensure that the information also gets to customers who do not receive bills. The largest water utilities (those serving more than 100,000) must also post their reports on the Internet to make them easily accessible.
In lieu of direct mailing, some smaller water utilities (serving fewer than 10,000) may be able to distribute information through newspapers or other means.
In 2002 can take to protect their drinking water.
Source water assessments
Educating the public about actions they can take to protect their drinking water is also behind the requirements for public notice incorporated into requirements associated with source water assessments 3 . The 1996 SDWA required states to conduct assessments of the sources of drinking water for all water utilities under their jurisdiction. In conducting an assessment, the state or water utility identified the land area that contributes water and pollutants to the water supply, inventoried the potential sources of contamination within that area and determined the susceptibility of the supply to those contamination sources. The final requirement was that states and water utilities make the information in the assessments available to the general public. The intent was that the knowledge gained through the assessments would spur action to support protection efforts at the local level.
However, access to information contained in the assessments has been hampered somewhat due to concerns about security and it remains to be seen whether they will fulfill the intent of the provision.
Public notification rule
While Consumer Confidence Reports provide an annual review of the status of the utility, there may be situations that warrant more timely information-sharing with consumers. The Public Notification Rule describes requirements a utility must follow to notify the public any time it violates a national primary drinking water regulation or if there is a situation that poses a risk to public health. All public water systems in the country are subject to the regulation. The regulation describes a number of standard elements that must be included within each public notice.
The utility must describe the violation or situation, when it occurred and what actions customers should take.
It must notify the public of any potential adverse health effects, the population at risk and whether alternative sources of water should be used. The utility must also indicate how and when it will correct the problem.
Finally, the notice must include contact information and a statement encouraging recipients to share the notice with other people. The EPA worked with state drinking water program administrators to develop a handbook that includes templates that utilities can use to address specific situations (US EPA 2000).
The rule establishes three tiers of notices, corresponding to the urgency of the situation and type of violation ( 
State compliance reports
Finally, the 1996 SDWA required that states annually prepare reports for the EPA and the public to provide information on violations incurred by water utilities in their state during the previous year. The EPA uses the information provided in the reports to develop a national report on compliance.
While the goal of the provision is to increase accountability, some states are also using the reports as an opportunity to educate the public about what they do in order to ensure a safe supply of drinking water. For example, the State of Wisconsin highlights their annual compliance report on their news page for consumers (WDNR 2006) . Their report provides an analysis of the compliance data and also provides information on technical and financial assistance activities carried out by the state's Department of Natural Resources.
In an era of declining and competing resources, states and utilities understand that it is critical to make the public aware of the work that needs to be done to ensure that they have access to a safe supply of drinking water.
CHALLENGES IN COMMUNICATING WITH CONSUMERS
The goals of the public right-to-know provisions in the SDWA are to build the consumers' confidence that "a science-based approach for communicating effectively in (1) high concern and low trust situations, and (2) sensitive or controversial situations" (US EPA 2003b). 
Many

Communicating uncertainty
One of the significant challenges associated with commu- effects associated with certain levels of lead in drinking water poses a problem for local officials. This was particularly the case in Washington, DC, since 10% of the samples tested exceeded more than 60 ppb and many homes had levels higher than 300 ppb. The reaction was also heightened in both Washington, DC and Seattle due to the fact that children are the population at greatest risk from exposure to lead and because the cognitive or developmental effects of lead are not easy to discern over the short term (Karr 2004) . Interestingly, some people working on lead issues have expressed concern that the focus on lead in drinking water reduces attention on other and, potentially more important, sources of lead in the household environment (e.g. paint, dust).
Uncertainty also affects drinking-water communication with respect to unregulated contaminants in drinking water.
Over the past several years, advances in analytical techniques have made it possible to detect a wide range of contaminants at lower concentrations. Greater attention has been paid to monitoring drinking water and potential sources of drinking water (e.g. lakes, rivers, groundwater)
for naturally occurring and anthropogenic contaminants.
The public perceives that there has been a concomitant increase in risk because of greater media reporting on the results of scientific studies. However, it remains a question as to whether levels of contaminants are increasing or whether we are simply detecting what was previously nondetectable. Additionally, there is considerable uncertainty about the human health effects of these contaminants at the concentrations observed in drinking water after treatment.
Although the EPA has a program to identify contaminants for potential regulation and a related program to monitor for unregulated contaminants in drinking water provided by community water systems, understanding the health effects and occurrence of thousands of emerging contaminants is a challenge.
One specific group of chemicals that has caught the Therefore, water utilities must optimize their treatment such that disinfection is effective and DBP formation is minimized.
Communicating during critical incidents
Since 9/11, government officials and utilities have placed an emphasis on preparing for terrorist or intentional acts on critical water infrastructure. In 2002, Congress further amended the SDWA to add new requirements for the EPA and utilities to ensure the security of the nation's water infrastructure. While the emphasis of the EPA's water security efforts has been on preventing and responding to intentional acts, the 2005 hurricane season reminded utilities and government officials that they need to be prepared for all hazards -whether natural or man-made. 
BUILDING TRUST AND BRIDGES
In 2002 The survey showed that the majority of the respondents (71%) are either confident or very confident about the quality and safety of tap water. More than 90% of the respondents indicated that they were interested in receiving information on the possible contaminants in drinking water, the health effects of those contaminants and how they could help protect drinking water.
One of the questions asked respondents about their sources of drinking-water information. Sixty-six percent of the respondents indicated that their information came from the media, 38% received information from their water utility and 35% from environmental groups (Table 4 ). Another question asked respondents about their confidence in the quality of information provided by different sources. While the media was the most common source of information, it was not the most trusted. Out of seven sources, it ranked fifth. Doctors and health care professionals were the most trusted source. The Federal government ranked sixth, below the media and above the Internet. This is a concern because health professionals, while the most trusted, may not have adequate information to help patients make informed decisions about drinking water from their local providers.
This highlights the importance of water utilities building relationships with local public health agencies and health Water Works Association, "The CCR can be a tool for improving customers' confidence regarding the safety of their drinking water, the credibility of the utility, and support for drinking water initiatives" (Parmalee 2006) .
A 2002 EPA-sponsored survey demonstrated that consumers who read the report found it a valuable resource.
However, many customers did not remember receiving or reading their report. While the EPA has not conducted a follow-up survey, many water utilities are making an effort to improve the quality of their reports to better reach customers.
The implications associated with poor communication can be serious. As some utilities and communities have discovered the hard way, once a consumer loses confidence in the safety of drinking water, it can take some time to rebuild it. For example, during a Congressional oversight hearing on the problems in the District of Columbia related to lead in drinking water, one representative noted that she had not consumed water from the tap in the District of Columbia since a previous problem from the mid-1990s that had resulted in a city-wide boil water order. In fact, many residents had not yet recovered their confidence after that earlier incident. Because the District has a high proportion of low-income residents, this lack of confidence poses an economic impact on homeowners who may seek more costly sources of drinking water in search of true or perceived safety.
Water utilities and government officials certainly face challenges in communicating about sensitive issues with sometimes uncertain information. This challenge can be addressed by developing strategies to ensure that issues are communicated clearly in a timely manner, that uncertainties are acknowledged and explained, and by forming partnerships with other communicators within the community to help develop and carry the message to consumers.
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